To better understand Steller sea lion foraging ecology, information is needed on the species composition, abundance, and seasonality of prey species, especially in nearshore waters adjacent to rookeries and haul-outs. From 2001 to 2004, we examined nearshore fish assemblages in summer and winter in the vicinity of two Steller sea lion haul-outs, Benjamin Island and The Brothers Islands, in southeastern Alaska. Fish were captured in nearshore waters (<115 m deep, <350 m from shore) by beach seining and hand-jigging; we also observed fish assemblages with a remotely operated vehicle (ROV). Total catch by seining and jigging for all sampling periods was 201,331 fish and 559 fish; 58 species were identified in summer and 44 species in winter. Seine catches were dominated by young-of-the-year walleye pollock, Pacific herring, and Pacific sand lance in summer, and salmon fry, armorhead sculpin, and rock sole in winter. Jig catches were dominated by armorhead sculpin, Pacific cod, and two rockfish species in summer and winter. Twenty-seven species were observed with the ROV; seven of these species were not captured by seining or jigging. Catch and number of fish species were greater in summer than in winter and greater at The Brothers Islands than at Benjamin Island. Most fish captured by seining were too small (median fork length [FL] <81 mm) to be consumed by Steller sea lions, whereas most fish captured by jigging or observed with the ROV were large enough (median FL >248 mm) to be consumed by Steller sea lions. Inclusive of all sampling methods, 34 of the species inventoried have been identified in Steller sea lion scat collected at either haul-out. Although the extent of Steller sea Sea
Introduction
Few studies have examined species composition, abundance, and seasonality of fish assemblages in nearshore waters close to Steller sea lion (Eumetopias jubatus) haul-outs, or the utilization of this prey field by Steller sea lions. Quantifying the distribution of Steller sea lion prey has been mostly limited to trawling in relatively deep areas offshore of haul-outs and rookeries for key species such as Pacific herring (Clupea pallasii) and walleye pollock (Theragra chalcogramma) (Pitcher 1981 , Byrd et al. 1997 , Calkins 1998 . Recently, hydroacoustic surveys in conjunction with midwater trawls have been used to locate, capture, and identify prey near Steller sea lion haul-outs in southeastern Alaska (Mike Sigler, National Marine Fisheries Service, Juneau, Alaska, 2004, pers. comm.) . Of the few nearshore prey studies related to Steller sea lions, most have been done in the Gulf of Alaska-Mueter and Norcross (2000) sampled juvenile fish with a bottom trawl at depths greater than 15 m close to several Steller sea lion rookeries, and Wynne et al. (2005) identified fish assemblages in shallow nearshore waters with beach and purse seines near a Steller sea lion haul-out. A diverse and abundant prey field in nearshore waters may be especially important for young Steller sea lions that have limited diving ability and tend to make shorter foraging trips from rookeries and haul-outs (Loughlin et al. 2003) .
Some general distribution information is available on fish assemblages present in nearshore waters of Alaska in summer (Abookire et al. 2000; Dean et al. 2000; Johnson et al. 2003b Johnson et al. , 2005 , but no information is available for winter. Availability and diversity of fishes in nearshore waters differs seasonally-some species (e.g., Pacific herring) are present in spring or summer during spawning and move farther and deeper offshore in winter (Brown and Carls 1998) . Knowledge about the seasonality of nearshore fish assemblages close to Steller sea lion haul-outs is important for understanding Steller sea lion foraging behavior.
The objective of our study was to use a suite of sampling techniques (beach seining, hand-jigging, and observations with a remotely operated vehicle [ROV] ) to inventory nearshore fish assemblages in summer and winter near two Steller sea lion haul-outs in southeastern Alaska. In addition, we compared our fish catches to the frequency of prey species identified in Steller sea lion scat collected from the same two haul-outs. Identifying seasonal fish assemblages close to Steller sea lion haul-outs, and the presence or absence of these species in Steller sea lion scat, may provide important information on the value of nearshore areas in providing food resources for Steller sea lions.
Methods

Study locations
We sampled fishes in nearshore waters in the immediate vicinity of two Steller sea lion haul-outs in southeastern Alaska, Benjamin Island in Lynn Canal, and The Brothers Islands in Frederick Sound (Fig. 1) . Benjamin Island is used by up to 800 Steller sea lions from October to June; in 2004 and 2005 , however, an estimated 200 Steller sea lions were still observed at the haul-out in July (Jamie Womble, National Marine Fisheries Service, Juneau, Alaska, 2005, pers. comm.) . The Brothers Islands are used yearround by nearly 1,500 Steller sea lions. From 2001 to 2004, we sampled each location once each summer (July) and winter (February-March). Fish were sampled by beach seining and hand-jigging, and were also observed with an ROV. For the purpose of this study, nearshore includes intertidal and subtidal habitats that extend offshore to 115 m depth and within 350 m of shore.
Seining
To sample the extreme nearshore (<5 m deep), up to 14 sites were sampled with a beach seine near each haul-out each season. One seine haul was made at each site. Sites were selected in areas that could be seined (e.g., no obstructions) and were spatially distributed throughout each study location among three habitat types. Different habitat types were sampled to account for segregation of some species based on habitat preference (Johnson et al. 2003b) . Habitat types included vegetated substrates (kelp, Laminaria saccharina; one site with eelgrass, Zostera marina); non-vegetated substrates (e.g., gravel, sand, silt); and steep bedrock walls, usually with attached kelps (e.g., L. saccharina or Alaria spp.). A position was taken at the center of each seine site with global positioning system (GPS) technology so that it could be re-sampled in subsequent years.
The beach seine was a 37 m long, variable-mesh seine that tapered from 5 m wide at the center to 1 m wide at the ends. Outer panels were each 10 m of 32 mm stretch mesh, intermediate panels were each 4 m of 6 mm square mesh, and the bunt was 9 m of 3.2 mm square mesh. We set the seine as a "round haul" by holding one end on the beach, backing around in a skiff with the other end to the beach about 18 m from the start, and pulling the seine onto shore. The seine had a lead line and a float line so that the bottom contacted the substrate and the top floated.
Fish captured with the seine were identified to species and enumerated. For large catches, the number of fish was estimated gravimetrically. A random subsample of approximately 500 fish was removed from the total catch, and the remaining fish were collectively weighed to the nearest 0.1 kg. Fish in the subsample were weighed to the nearest gram and counted by species. A mean weight of fish determined from the subsample was used to estimate the number of fish in the total catch. The proportion of each species in the subsample was also used to determine the species composition of the total catch. Fork length (FL) was measured to the nearest millimeter for up to 50 individuals of select species, primarily species important in the diet of Steller sea lions (e.g., walleye pollock, Pacific herring). Fish were anesthetized in a mixture of 1 part carbonated water to 2 parts seawater for identification and measurement; a more dilute mixture (1:7) was used for some sensitive species (e.g., Pacific cod, Gadus macrocephalus). Smaller individuals (<40 mm FL) of some families of fish (e.g., Cottidae, Hexagrammidae) that could not be easily identified to species in the field were grouped and recorded as juvenile cottids or juvenile greenling.
Hand-jigging
Up to 18 sites were sampled by hand-jigging at each location each season. Sites were selected throughout the depth range of 5 to 115 m and were spatially distributed throughout each study location. A GPS position was taken at each site so that it could be re-sampled in subsequent years. Three people jigged for 15 minutes at each site, one person with a 6-hook herring jig, and two people with 170 g dart lures. Captured fish were placed in a holding tank until jigging was finished at each site, and then each fish was identified and measured for FL.
ROV
An ROV was used to survey and identify fish not captured by seining or jigging. Near each haul-out, up to 11 ROV dives were completed each season. Dive sites were randomly selected to spatially cover each study location. Each ROV dive was perpendicular to shore, beginning at a maximum depth of 85 m (limit of umbilical cord) and ending close to shore at a depth of about 1 m. A GPS position was taken at the start and end of each dive so that the dive site could be re-sampled in subsequent years. A more complete description of the ROV and its operation is reported in Johnson et al. (2003a) .
Data analysis
Seine catch data were standardized to catch per haul by dividing the total catch of selected species by the total number of seine hauls for both locations and all sampling periods. Jig catch was standardized by dividing the total catch of selected species by the total number of rod hours for both locations and all sampling periods. Differences in total seine and jig catches between locations, seasons, and among years were tested with a general linear model ANOVA. Data were log-transformed prior to analysis. Significance for all tests was at P ≤ 0.05. We used box plots to show the wide distribution of FL data. For comparison of mean catches and FL, we combined all species of the Salmonidae (five species), Cottidae (four species), Pleuronectidae (six species), Scorpaenidae (five species), and Hexagrammidae (two species) into salmon, sculpin, flatfish, rockfish, and greenling groups.
Results
Seine catch
A total of 156 seine hauls yielded 201,331 fish representing 45 species ( (Pitcher 1981 , Calkins 1998 , mean catch per haul for both locations combined was greatest for young-of-the-year (YOY) walleye pollock in summer (1,844 fish) and salmon in winter (2 fish) (Fig. 2) .
Catch also varied by year, especially in summer, because of the strong year-class strength of some species. For example, at The Brothers Islands, mean catch per haul of YOY walleye pollock ranged from 5,878 fish in summer 2001 to only 727 fish in summer 2002. Because of the variability in catch among sites at each location, the only significant difference (P < 0.05) in catch per seine haul among years was at Benjamin Island in winter.
Regardless of season or location, most fish captured by seining were juveniles. For example, median size of walleye pollock, Pacific herring, salmon, Pacific sand lance, and Pacific cod was ≤80 mm FL (Fig. 3) .
Jig catch
A total of 559 fish, representing 22 species, were captured by hand-jigging (Table 2) . Total catch for all sampling periods was dominated by armorhead sculpin (Gymnocanthus galeatus), Pacific cod, and dusky rockfish (Sebastes ciliatus). The most frequently occurring species in summer were armorhead sculpin (44%) at Benjamin Island and Pacific cod (62%) at The Brothers Islands (Table 2) . Armorhead sculpin was the most frequently occurring (>20%) species in winter at both locations. Few walleye pollock and no Pacific herring were captured by jigging.
More fish were captured by jigging in summer (406) than in winter (153) ( Table 2) . At Benjamin Island, 140 fish representing 19 species were captured in summer and 56 fish representing 12 species in winter (Table 2 ). At The Brothers Islands, 266 fish representing 14 species were captured in summer and 97 fish representing 13 species in winter. Catch per rod hour was significantly greater (P < 0.01) at The Brothers Islands than at Benjamin Island in summer, but did not differ in winter (P = 0.12). Mean catch per rod hour for all species in summer ranged from 3 to 6 fish at Benjamin Island and from 6 to 9 fish at The Brothers Islands. At both locations in winter, mean catch per rod hour for all species ranged from 1 to 3 fish. For known Steller sea lion prey species, mean catch per rod hour for both locations combined was greatest for sculpins and Pacific cod, about 1.8 fish in summer and 0.6 fish in winter (Fig. 2) .
Fish captured by jigging were larger than those captured by seining. Median size of sculpin, flatfish, Pacific cod, rockfish, and greenling was ≥249 mm FL, and more than 95% of all fish captured by jigging were ≥170 mm FL (Fig. 3 ).
ROV observations
A total of 26 fish species in summer and 14 species in winter were observed with the ROV at both locations. Species commonly observed with the ROV were juvenile gadids, Pacific sand lance, dusky rockfish, and snake pricklebacks (Lumpenus sagitta). Only seven species observed with the ROV were not captured by seining or jigging: Atka mackerel (Pleurogrammus monopterygius), Puget Sound rockfish (Sebastes emphaeus), silvergray rockfish (S. brevispinis), tiger rockfish (S. nigrocinctus), yelloweye rockfish (S. ruberrimus), rex sole (Glyptocephalus zachirus), and Alaska skate (Bathyraja parmifera). Mean depth of observation and length of fish observed with the ROV were 43 m and 290 mm FL.
Discussion
A diverse fish assemblage is present in nearshore waters surrounding Benjamin Island and The Brothers Islands. We identified 58 fish species in summer and 44 species in winter at both locations-34 of the species that we captured by seining or jigging, or observed with an ROV, are known to be consumed by Steller sea lions. Some of the most abundant species that we captured also had a high frequency of occurrence in Steller sea lion scat collected at these two haul-outs; walleye pollock, Pacific herring, sculpins, Pacific cod, and rockfish were abundant in our seine or jig catches and occurred in 5% to more than 90% of Steller sea lion scats (Andrew Trites, Univ. of British Columbia, Vancouver, 2004, pers. comm.; J. Womble, 2004, pers. comm.) . Some of the most abundant species that we captured by seining (e.g., walleye pollock, Pacific herring) were mostly YOY and likely too small to be targeted by Steller sea lions. Only 2% of the fish captured by seining were greater than 170 mm FL, an approximate minimum size threshold for entry into the prey field of Steller sea lions (A. Trites, 2004, pers. comm.) . Steller sea lions consume a wide size range of walleye pollock (40-780 mm FL), but most walleye pollock that they consume are between 200 and 600 mm long (Tollit et al. 2004 , Zeppelin et al. 2004 . Thus, at the time of sampling, most of the fish captured by seining were probably not an important component of Steller sea lion diets, but likely contribute to their diet the following winter.
Conversely, most fish captured by jigging (95%) or observed with the ROV were within the size range for entry into the Steller sea lion prey field. Immature Steller sea lions may benefit most from this nearshore Common name Catch % n = 38 Catch % n = 39 Catch % n = 39 Catch % n = 40
Leister Additional species include at least 17 species of fish that were captured in low numbers; frequency of occurrence was not determined for these species. Lower catches in winter than in summer may indicate seasonal movement of fish (e.g., YOY walleye pollock) from our sampling areas. Turbulence with the onset of fall and winter storms, and seasonal declines in water temperature and food availability, are likely cues for fish to migrate from shallow water habitats to alternate habitats (Love et al. 1991) . Lower jig catches in winter than in summer may be the result of fish feeding less because of cooler water temperatures, and fish may seek areas of greater cover (e.g., rocky cracks, crevices, holes), making them less vulnerable to capture.
Jigging was the most effective method for sampling demersal or semidemersal fish in the size range consumed by Steller sea lions. Although jig catches (3-9 fish per rod hour) were relatively low compared to seine catches (3-2,003 fish per seine haul), all 22 species captured by jigging are known Steller sea lion prey. Jigging also allowed sampling in areas (e.g., rocky bottoms) that could not be effectively sampled by seining or trawling. Jigging was particularly effective for catching Pacific cod (mean FL = 259 mm) in shallow waters (<10 m deep) in summer, and often in dense kelp (Alaria fistulosa) beds. At one of our jig sites near kelp, we witnessed a Steller sea lion catch a Pacific cod in summer. Hand-jigging has been successfully used in other studies for sampling fish (Richards et al. 1985, Rutecki and Meyers 1992) . Similar to jigging, an ROV can be particularly effective in identifying fish use of habitats where the substrate is too rough to sample with a seine or trawl (Johnson et al. 2003a) .
Nearshore waters in the vicinity of Benjamin Island and The Brothers Islands provide a summer nursery area for many important Steller sea lion prey species. For example, at The Brothers Islands, walleye pollock was the highest occurring species in Steller sea lion scat (85%) (A. Trites, 2004, pers. comm.) , and the most abundant species captured in summer by seining. Based on mean annual seine catch from summer 2001 to 2003, the area sampled per seine haul, and the total perimeter of the islands, an estimated 706 million YOY walleye pollock may rear in nearshore waters surrounding The Brothers Islands. Eventually, YOY walleye pollock move offshore, and at that time they likely enter the Steller sea lion prey field. For example, at The Brothers Islands, YOY walleye pollock were captured in mid-water trawls more than 800 m offshore at depths from 40 to 265 m in September 2001 (M. Sigler, 2004, pers. comm.) . Changes in the nearshore environment from human or natural disturbances, therefore, could have direct effects on nursery areas of Steller sea lion prey and the long-term abundance of prey.
Not all Steller sea lion prey species were caught or observed in nearshore waters surrounding Benjamin Island and The Brothers Islands. Some species such as skates (Rajidae) had a high frequency of occurrence in Steller sea lion scats collected from these haul-outs (20-25%, A. Trites, 2004, pers. comm.; J. Womble, 2004, pers. comm.) , but were absent in our catches or were observed in very low numbers (1) with the ROV. We observed only one skate with the ROV; skates were likely in deeper waters than we sampled. Skates were caught offshore of The Brothers Islands with longline gear (M. Sigler, 2005, pers. comm.) . This suggests that Steller sea lions are foraging in areas away from the nearshore for some species (e.g., skates). Similarly, Pacific herring had a high frequency of occurrence (>90%) in Steller sea lion scat collected from Benjamin Island in winter; however, no herring were captured or observed in the nearshore in winter, but large schools of herring were identified in hydroacoustic and mid-water trawl surveys offshore of Benjamin Island in winter (M. Sigler, 2004, pers. comm.) .
Regardless of season, Pacific herring and walleye pollock were the two most frequently occurring species identified in Steller sea lion scat at either haul-out (A. Trites, 2004, pers. comm.; J. Womble, 2004, pers. comm.) . In nearshore waters, however, these two species were mostly too small to be targeted by Steller sea lions, or were absent or not abundant at the time we sampled. Many known Steller sea lion prey species that we identified in nearshore waters, however, were of sufficient size in summer and winter (e.g., Pacific cod, rockfish, Pacific sand lance), and could be important in the diet of Steller sea lions. Nearshore prey close to Steller sea lion haul-outs does provide a source of food that could reduce foraging effort and could be especially important in winter when energy requirements for Steller sea lions are high (Winship et al. 2002) . The question remains, to what extent do Steller sea lions forage in nearshore waters; this will require additional, fine-scale tagging (VHF) studies to monitor Steller sea lion foraging behavior close to haul-outs.
We have identified that a diverse assemblage of fish are present in nearshore waters close to two Steller sea lion haul-outs in summer and winter. Methods that we used were successful in capturing or identifying many known Steller sea lion prey species (e.g., Pacific sand lance by seining; Pacific cod by jigging). The best approach to identify the prey field available to Steller sea lions near haul-outs and rookeries is a combination of sampling nearshore methods similar to our techniques and offshore sampling methods of hydroacoustic surveying, mid-water trawling, and longlining. 
Movements of a Juvenile
. The sea lion spent 90% of the time at sea in characteristic shallow areas (<50 m), with two short periods at the breeding rookeries of Cabo Polonio and Isla de Lobos (Uruguay). At-sea locations were concentrated in the outer area of the estuary, coinciding with a thermohaline surface front, an area reported to be an important spawning ground for several southern sea lion prey. Travel distances, transit speed, and trip durations were similar to those reported for adults. The La Plata River estuary has a high potential importance as a foraging area, especially for the breeding population in Uruguay. For unknown reasons, southern sea lion stocks that inhabit the central southwestern Atlantic have shown a steady decline during the past twenty years, possibly caused by a decrease in prey availability or increasing competition with fisheries and other top predators. These preliminary results indicate that satellite telemetry can improve our understanding of preferred habitats of southern sea lions and aid in designing conservation strategies for the future.
Introduction
Southern sea lions (Otaria flavescens [Shaw 1800]) breed and range throughout the coastal temperate waters of South America, from southern Brazil to central Peru, including the Malvinas-Falkland Islands. This species was heavily exploited mainly for oil, with current populations representing a small fraction of historical levels (Hamilton 1934 (Hamilton , 1939 Carrara 1952) . Although southern sea lions are protected in all South American countries, many populations have never recovered from intense sealing performed during the first half of the twentieth century.
The coastal area of northern Buenos Aires Province (Argentina) is located between southern sea lion populations that are decreasing in Uruguay (Páez 1996) and a stable population in northern Patagonia Pedraza 1991, Reyes et al. 1999 ). An increasing number of sea lions in northern Buenos Aires Province has been recorded since the mid 1980s, with the establishment of permanent non-breeding colonies (Rodríguez 1996) . In northern Argentina and Uruguay, sea lions feed on a variety of fish and squid, most of them part of expanding commercial fisheries (Vaz Ferreira 1982a , Chaijale 1999 , Rivero et al. 1999 , Naya et al. 2000 . This area is also inhabited by South American fur seals (Arctocephalus australis) and the Franciscana dolphin (Pontoporia blainvillei ), both of them preying on many of the same fish and squid species as southern sea lions (Vaz Ferreira 1982b; Rodríguez et al. 1996 Rodríguez et al. , 2002 Rivero et al. 1999; Naya et al. 2002) . Competition between these top predators and human fisheries may have contributed to the decline of southern sea lions in Uruguay.
The study of marine mammal movements and diving behavior at sea has improved with the use of satellite telemetry. The data provided by these animal-borne instruments have been used to locate foraging areas and to monitor diving behavior in relation to food availability and distribution (Costa et al. 1989 , Boyd and Arnbom 1991 , Costa 1993 , Costa and Gales 2000 , Block et al. 2003 . This technology has been used in sea lions, but only to a very limited extent with southern sea lions. Werner and Campagna (1995) instrumented six lactating female southern sea lions with time-depth recorders (TDR) in Patagonia, and Campagna et al. (2001) attached satellite telemeters to 20 lactating females and two adult males instrumented in the same area. Thompson et al. (1998) studied a single lactating female in the Malvinas-Falkland Islands. These studies confirmed that southern sea lion foraging trips are confined to the continental shelf, most of them in coastal waters less than 100 m in depth.
The goal of this preliminary study was to track the movements of a juvenile southern sea lion male in the La Plata River estuary (ArgentinaUruguay) using satellite telemetry. Previous studies have focused on adult southern sea lions, so this is the first study to focus on a juvenile. Although our sample size is small, the results show the potential of this approach to increase our understanding of the movements and habitat use of young sea lions, an age class that may be the most vulnerable to mortality.
Materials and methods
A location-only satellite telemeter (SPOT2, 5 cm × 5 cm × 1 cm; Wildlife Computers) was glued (5 min Epoxy, Devcon Inc., Danvers, MA, USA) to the head of a young-of-the-year southern sea lion male (50 kg) before being released from the Fundación Mundo Marino Rehabilitation Center in San Clemente del Tuyú (Argentina) in December 2003. The animal had come ashore on a local beach and had been kept for observation for one week. However, veterinary evaluation showed that the animal was healthy and should be released. The satellite telemetry was programmed to provide geographical location continuously, with transmission suspended after 12 hours on land. Location classes were determined by the Argos satellite system (Service Argos Inc., USA). Only location classes B, A, 0, 1, 2, and 3 were used. Consecutive locations with transit speeds exceeding 2 m s -1 were rejected following previous studies on Otaria flavescens (Thompson et al. 1998 , Campagna et al. 2001 ; Z-quality locations were also excluded. Mean transit speed was calculated as the average from individual velocities between two consecutive locations. Filtered locations represented 66.4% of total locations recorded. Distance traveled, distance from land, and haul-out locations were determined using Garmin MapSource 3.02 software.
Results
The sea lion was tracked for 28 days, with an average of 3. (Fig.  1) ; the most common rate was less than 0.5 m s -1 (32.2% of the trips), with decreasing frequencies with increasing speed. The locations were mainly recorded during night hours, with 84.3% received between 20:00 and 04:00 local time (Fig. 2) . Daily distance traveled averaged 57.6 km (SD 32.22; range 3.2-124.1), with an average distance and time between locations of 15.89 ± 24.73 km and 6.69 ± 9.81 h, respectively.
The sea lion spent 90% of the time at sea, with a two-day haul-out period at the colony near Cabo Polonio (34º20'54"S, 54º44'45"W). The first trip, from release to haul-out at Cabo Polonio, lasted 11 days and covered 802 km, whereas the second part after hauling-out lasted 14 days and covered 577 km. The sea lion also visited the area near the colony on Isla de Lobos (35º01'50"S, 54º53'00"W), but there is no indication that it hauled out on land. Nearly all locations were recorded in coastal waters (<50 m deep), half of them less than 30 m deep. Average distance from shore was 60.8 km (SD 52.96; max 150 km).
Discussion
The data presented here are the first describing the movements of a juvenile southern sea lion, as previous studies focused on lactating females (Thompson et al. 1998 , Campagna et al. 2001 or adult males (Campagna et al. 2001) . The juvenile sea lion in this study remained in shallow (<50 m) waters within the La Plata river estuary, with a maximum range from the location of release of ca. 400 km. The movements of this animal indicate the potential importance of this estuarine habitat for young southern sea lions. Maximum travel distances (803 and 577 km) between haul-out and average transit speed were similar to those reported for adult sea lions in Patagonia, but trip duration was longer than those reported by Campagna et al. (2001) (2-4 days for lactating females during the breeding season and 4-9 days in males during the foraging period prior to the breeding season). The shorter maximum distance from shore reported here (150 km) suggests that juveniles may not travel long distances offshore compared to adults (300-500 km).
The tendency of a more frequent nocturnal reception of satellite locations may reflect a higher proportion of time present at surface or differences in satellite pass frequency or reception.
The La Plata river estuary drains the second fluvial basin of South America. With a surface of about 30,000 km 2 , this shallow funnel-shaped estuary outflows 22,000 m 3 s -1 of freshwater into coastal marine waters, creating a highly dynamic and productive environment that dominates the northern coast of Argentina, Uruguay and southern Brazil (Boschi 1988 , Mianzan et al. 2001 . Semi-permanent surface and bottom thermohaline salinity fronts have been identified, and have a strong influence on the distribution and abundance of fish stocks (Lasta 1995 , Nion 1997 , Acha 1999 . At-sea locations in the present study indicate that foraging activity in the outer area of the estuary coincide with a thermohaline surface front. This area is reported to be an important summer spawning ground for several southern sea lion prey species, especially the striped weakfish (Cynoscion guatucupa, Macchi et al. 1996 , Macchi 1998 , Macchi and Acha 1998 , Acha 1999 , which is the most important prey item of sea lions at both Isla de Lobos (Uruguay; Naya et al. 2000) and Puerto Quequén (Argentina; Rivero et al. 1999) . To implement effective conservation strategies for southern sea lions, we need to improve our knowledge on foraging ecology in areas of high fishing effort, such as occurs in coastal northern Argentina and Uruguay. Monitoring the foraging behavior of southern sea lions in a highly dynamic area as La Plata River estuary will help us to understand the trophodynamics of this species and the potential overlapping with fisheries and other marine mammals of the region.
The effects of commercial fisheries should be a concern for the future of sea lions in northern Argentina, as the most important fish prey (i.e., Cynoscion guatucupa, Micropogonias furnieri, and Macrodon ancylodon) show early signs of overfishing (Cordo 1986a,b) .
